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RESEARCH AND LICENSE AGREEMENT 



This Agreement is made and entered into as of the ^day* of June, 1993 (the "Effective 
Date') between SHEARWATER POLYMERS, INC., a corporation having a principal place of 
business at 2130 Memorial Pkwy S.W., fruntsville,' Alabama ("Shearwater*) and S YNERGEN, 
INC., a Delaware corporation ("Synergeh"). r-.v&.i': , 

WHEREAS, the parties intend, so rar as is commerc&fli^^ 
develop the capacity to supply Synergeo's requirements for - ; ' 

the manufacture of soluble, .pegylated ' proteins IW phaiui 
experimental and then in c^ 

interim supply agreement for two kilograms of peg-20K-*fr-yf * 
to obtain additional supplies of peg-20K^vmylsuIfonfe* W 

development of additional polyethylene glycol derivatives to a^cp wiuoie^yuuea proieuis 
for pharmaceutical applications. Shearwater ia willing to perform such research aha to develop 
the capacity to supply Synergeti's requirements for polyethylene glycol derivatives. 

NOW, THEREFORE, in consideration of the foregomg and the covenants and promises 
contained in this Agreement, the parties agree as follows: 



1.0 DEFINITIONS 



1.1 "Affiliate" shall mean a corporation or other business entity that directly 
or indirectly controls, is controlled by, or that controls or is under the common control 
with a party to this Agreement For this purpose, the meaning of the term "control" 
shall include without limitatioh ownership of more than fifty percent (50%) of the voting 
shares or interest of such entity. ! ; 



1.2 "Confidential Information* or 'Confidential Material" shall include 
biological and biochemical materials, including but not limited to natural and recombinant 
proteins and polypeptides, clones, progeny, derivatives and genetic materials or 
information taken or derived from; any of the foregoing; studies, test results and other 
information regarding human and animal trials, formulations, toxicology studies, stability 
data, manufacturing processes, product quality controls and rnarketing; a^Hcations to 
governmental agencies and related Uifciiu&llvn iu wiuiccdon with drug approval or patent 
process until published; engmeering data, Resigns, specifications or other imWation 
relating to the manufacture of pruurmaceuticals; methc^ror mak^g' prq^g and 
analyzing PEG Derivatives, methods for attachment nf l^.nVvivaHyes to polypeptide* 
and commercial,: fiiik^ and fscientffic fcfc*M^ 

but not Uh^ted%-^fsecrett,l h^^\$od'!^^^^^^^3S^. 
Confidential Information shall not Include mfbrma^o1l|ffi 
established by competent proof: (a) 'was already faioW^^^v^put/;- other than 
under an obligation of confidentiality, at the tune of its disclosure to uVreoeiving party; 
(b) was generally available to the public or otherwise part of the public domain at the 
time of its disclosure to the receiving wrtvi fcVtecame Mawaatiy ; a^Mbfeto Ae pubJio 



ivirig party; (c) becanMs -j 
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or otherwise part of the public domain after its disclosure to me receiving party and other 
than through any act or omission of the receiving party in breach of this Agreement; or 
(d) was subsequently lawfully disclosed to the receiving party oy a third party who had 
not violated an obligation not to disclose such infonhatioft to oAen.^ ' 



1.3 

purposes. 



"Field" shall mean all applications > for soluble protdns for phamaccutlcal 




/ 1.4 "Inventions" shall induoV.discoyoe2es l 
or hot,- arising '^^^^mBAJj^^t^ 
professes, metho^ 

as improvements thereof ct kaow-how itJalcd 



, . . . . . ■ '.^Ssw. ... 

1.5 "Know-how" shall jraean all technologies and 

Sponsored Research in the possession of and proprietary to a party, 
and information within the scope jof the party's Patent Rights. Know-how shall mean 
trade secrets and technical and non-technical data relating ^^r6^^mc^io6», 
prototypes, techniques, compoomds, ^ 

marketing information and data, and engineering data, designs and spociflcatfoni. 

■; : ; i ■: . : ... , .... 

1.6 "Patent Rights" shall mean all patents and applications therefor, throughout 
the world, as well as invention certificates, substitutions, extensions, reissues, renewals, 
divisions, continuations, or continuations-in-part thereof or therefor arising out of 
Sponsored Research. ' 

1.7 "PEG Derivative" shall mean any derivative of polyethylene glycol or 
related polyethers which are either j homobifuncdonal, , heteiobifunctfonal or 

multifunctional In nature and which can be derivatized to a soluble polypeptide and which 

are proprietary to Shearwater, includmg peg-20K-Mr-vin^^ arising out of 

Sponsored Research, including, but not limited, to peg-20K-Mj-amine and peg«20K-Mr- 
maleimide. : • 

i ; ■ 

1.8 "Sponsored Research" shall mean all research funded by Synergen and 
conducted by Shearwater pursuant |to Seetioh 3.0 below and as outlined in Exhibit A, as 
well as the joint research relating to PEG Derivatives pursuant to the letter agreement 
dated August 12, 1992, oetween tlje parties' hereto. > ■"<>-■■■ v < 



,;.(..• ■ 



1.9 "Total Net Price" shall mean gross invoiced 



amicable 

discounts, taxes, and fidaht, handlhig and insurance cliaree*£ 

% 1.10 "Valid Oak^U inean patents or patpap; 

Derivatives in which Shearwater has an ownership }^SSm^^^SSM^^vM' 
disclaimed without possibility of reinstatement or held unenforoeabW by a decislofl of the 
relevant govern roent authority beyond right of review. ' f 
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3.0 SPONSORED RESEARCH 

3.1 SogpC of Research. Shearwater shall conduct icsearca on PEG Derivative 
as contemplated in the Research Flan J»ntained in Exhn>tt A or as ft my b6 amended 
by mutual, written agreement cf the; parties. S H» research shafl te sponsored by 
Synergen for a term of one year7«ramencin| on the Bfl^c^Bato anil shall be 
extendable for additional one year term* upon mutual, written agreement of tWpartiesV 
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^_ B eOO l t l ng . During the term of Spon«of«d fteftearcfTor 'oixy'ixtiajS&nH 

thereof, Shearwater shall deliver to Synergen monthly pip^ lo^tfnd quarterly 
reviews containing a detailed fommary of Its research o^l^^fea^ during 



months after the expiration or feniilnation therarf, on 
collaboration with a i&id party/.on the devdopraeft 
derivatives for protein modification for applications to me 




Svnergcn Independent fl ffirca rr r h .q^^^ acknowledges thai Syhereen is 
engaged in independent research activities reking to the pegyih^»ppdes for 
^cations to the Held. Nothing s this Agreement shall be interpfeed to limit or 
otherwise affect Synergea's ability^o engage In such independent research activities for 
the development of commercial products/ 

4.0 INVENTIONS AND PATENTS I 

i i ! 

~ 4> j - flWTCTCffa Each shaM title to Inventions, I Patents Rights, 

Co^dMballoformation and KnoWrhow owned by it as of the Effective Date, or made 
or developed solely by It during the course of SponsowJ Research. \ Inventions and 
"MM or developed by si least one employee or ageni of each partywithin the - 

J?* 8 SP™** Rcsearch ^ Jointly owned 4>y Synergea and Shearwater. 
Ownership shall be governed by the United Stuw Iowa of ifhrenWiip. Dispute* 
regarding inventorship shall be resolved *y mutual agreement of the ! parties , patent 
wur^. Disputes as to inventorship not resolvable by the jwrtlesVpatent counsels shall 
be submitted for decision by a qualified patent counsel mutually acceptable to the parties. 
Each party win undertato to ensure ^ts employees or contractors assign ownership in any 
• soch foveotloo or know-how to &< * •• . w<3**S^'«-* r 



<-2 Bllng. Pl^nlnn and HMnt^^ 



i.m i <") a fy»*jiK« 10 sole option, may assume 
conception of such Traffic* and shall promptly provide 




ability for 



p«<W 



raffed 
losuro^ 



ntSfL fif?^ "f* ' 1,1 seburin « **** '^fftrJIWobi as 
reasonably teamed by Synergen^ All ^ts^incur^^^ 




'"'■liMrJi v.- - :. 



'J-> i 'v. , -\->> , -./i';-- , .-'.--.,..v» ■ 
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3.3 BsQQdlat. Durtag th© term of Spawned R<S5^OT~aAy~ex(enfi0fi8 



tftereof, Shearwater dull deliver to Synergen monthly progress 
reviews containing a detailed summary of Its research efforta " " 
the quartaf^Syiw ^M atl flaycitbe right to ; ;rm "' f 
aotetool^jnl^ within 




and quarterly 
during 

latforatoiy 




(■ipecific PEG 



months after the ;coqpArBfioa: ior ^lenrtination thereof ^ 

collaboration with ,« third ; party on the devdopme^'olr^ 
derivatives for protein modification for applications in the Hel&* 

-y r- ■ '■■ • ^ . :- ,V #^^-:$L 

3.6 Smereeh Independent ltesea^. Shearwater aclmowledges that Synergen is 
engaged in independent research ^ to the ^^^^M^pep^dea for 

applications in the Field. Nothing in this Agreement shall be mterpreted to limit or 
otherwise affect Synergeo's ability to engage in such Independent research activities for 
the development of commercial products/ 

4.0 INVmnONS AND PATENTS \j 

4.1 Ownership. Each party shall Main tide to Inventions, Patents Rights, 
Confidential Information and Know-how owned by it as of the Effective Date, or made 
or developed solely by It dujing the course of Sponsored Research, inventions and 
Know-how made or developed by at least one employee or agent of each party within the 
scope of Sponsored Research will be jointly owned by Synergen and Shearwater. 
Ownership shall bo governed by the United Stales laws of inventorship. : Disputes 
regarding inventorship shall be resolved by mutual agreement of the parties' patent 
counsels. Disputes as to inventorship not resolvable by the parties' patent counsels shall 
be submitted for decision by a qualified patent counsel mutually acceptable to the parties. 
Each party will undertake to ensure its employees or contractors assign ownership in any 
• such mvenooncTbJw-hwt^ft i .^^e^&fev* : 



4.2 Baing^ 



i and Maintenanca 




Jess of* 



- W Synetjjina^at it* sole option, may assume full' 
preparing* pio^cu^ Rigfc"*"** 
ownership;: Shearw1k|^^adi^fo to jSynergen in wrM 

conception of ^Ih^enlitaWd shall promptly provfdL w .~ rftr * — — ™™ 
to Synergen. Shearwater wiH assist in securing Patent Righ^ for Inventions as 
reasonably requested by Synergen; All costs incurred by SbeWwater In assisting 
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copy of any J**' SiSfc mSZSSC&S^ 
of any iudhZSt *H to momtor Jm;*** and malolcmDco 

^* », JN, rweiyes the right not to ak'«^'^"i^lfe^f 

Syn«*«i continue to ow« ro y«ftfc* tfcerorocfer fa oW 




' .i,.-. L. i . 



Available Copy , 




***** , 



Title; Executiva V?r* ppfftilnit 



Name: J. Milton m^, pft, p, 
Tide: President ; , 
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Synergeo and ShMrW^l&yim'.ahdil ^titerfinto a jotot cbffi&o^^ 

development of novel suiaydryl-speclfic PEG-protein linking agents^ ; p» goal pf this work is to 



amenable to scale up. 

■ • ~ v :■: r ;.v. \ 

Research priaritUs to achkv* tht foal &f this work 



1. Rest, we will incorporate the vinvteulfone |[roup in the preparation of hetero$ifuncrional PEO 
reagents. The purpose of this is to define suitable chemistry which will allow the sequential and 
controlled addition of pharmacophore to each end of the linear PEG chain. An entire new family of 
pharmaceuticals (heterodumbbells) can emerge from this work (re: B. Thompson 8/21/93, new 
project proposal on cell anchored pharmaceuticals.).' Please refer to the scheme of "Membrane 
anchored probes" and "Heterobifuirctional PEG's" for a generic discription oF structure. The 
synthesis of these beterobifnnctional PEG linkers is unknown in the literature. jWc only need to 
prepare small specimens (ca. I g) to enable the preparation of some prototypical bharmaceudcals. 
This work will also give us the opportunity to exploit our findings of the vinylsolfone 
functionality. 




cator- 



ionality. Various combinations can be envisioned: vinyIsulfone~p-chlorosulfone; NHS- 
— vinykulfoae; i»othi(wyanate---vinybuirooe; Jhomo-palre; otc. Proni : the««» d«m«roti« 



pharmaceuticals (jandio'atesrPtptein— Protein; Prbtera-r-Drug; Proteto--<^J^^pnig; etc. 
2. Second, we will exaiu^ a series of PEGY contain 

react by Michael addltion.^Examples of such compounds iM^^BlC^i^U^l^a- IjBflg 
vinyLsulfone, which provide selective reaction toward sulfhydryji ^^ by fim^ as NficBel 
electrophiles. Hence, as a first step hi protecting the research Qndinp of the PEG-^k-vfayisulfooe 
(stnicture below) yrc-. wouldlflfe to investigate the structural variants audMyatlves Uiaitj 
fortWstoupM4f 
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Syncrgcn and Shearwater Polymer* shall ^ l ^S^rCS^k^^'^to 

amenable to scale up v 



ff mffrr ft r H^f Vi> achtovt! ihi m< t l of this 'VQrk i 
1. Fir^wewmincor^ 

controlled addition of pbarmacophors to each end ^^JK^^" ^ S3, new 
pharmaceuticals (heterodumbbells) can emerge ^^l^^^f^^ 
project proposal on 

anchored probes and ^eterobifunctional Ffiu s tor a 5 en ^.^^~* w# . ftnl v to 
Sntte* o P f these beterobifuncdonal PEG knkers is Renown mm Jj^Sg. ^SSSSS. 
prepare small specimens (ca.lg)to enable the/preparation of ^lOTJ> ffSSSSS 
Wwork wiHso give at At opportunity to fexploit our^dinp of ^ 

functionality. Various combinations can be '^isio^ 
^-vinylsulfone; isothiocvmte^ 

^rWeuLls^ , 

hMiv 3 j- • » • . •' f 0 • • "' ;f;| :' ; i : 'I'li^ .,0. pa* ssH^i !.^ 
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4. Fourth,, we will examine a few electrophiUc PEO'$ that are susceptible to displacement 
reactions by sulfhydryls and otheis nueleophUes^' Examples of such compounds include N- 
hydroxysucctoimides, cyanuric cMorideJtriflates. tresylates, eta Wbfle soch compounds are not 
noted for selectivity toward sulfbydryls, detailed investigations have not been conducted and some 
study is warranted. Hence we will give this area a low priority. < ; > ~ 



This research will first address and exploit the preparation and reacthffliej ^^wr^coonai 
PEG reagents. For novel linking groups, boiwrunctional reagents based on km ;moIecutar weight 
PEO's w5a be prepared fo* the initial assessment pf the chen^synthesis, and. for eyalqation of 
the coupling reaction. This wm offer son» advantage overlap 

measurement of specificity for the hew^heterobn*uncttonal ^^SSSWmJ^?* ^2 
compounds will be characterized in terms of their reactivity — 

molecules (such a 
and then with pro 
Synergen and Sh,_ .„ 
other than amroeg " 1 
Representative m 
when the new mo 




(loetbanol and 5-aminoeihanol). in 
S and BflraanVassays will be used 
We will design assays; for the anal 
tan as appropriate, \ Linkage 

of cWi^J^^uives win then be 
gf^pnunise 
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Examples; 



1 . IL*2 synthetic receptor, (Hoterodombben) 
Z TNFbp — IMra, (Heterodumbbeil) 



Possibilities: 



1. NHS-08te«-vlnyl8ulf000' 

2. Malelmld^nywilfbno/: " 

4. Homo-pair*. 
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